Approximately 95 million metric tons of asphalt is recycled each year in the US; making it one of the most recycled materials. The technology for use of close to 100% recycled asphalt (RAP) is available. This study examines how owners of projects view the idea of using 100% RAP. The objectives of this study were to obtain city, town, county, and state government officials' opinions on the use of 100% RAP and to find out how respondents felt about the use of RAP in their current asphalt roads. A survey was sent to 250 industry officials from all over the country. Statistical tests were conducted to see if the results were indicative of the population. Results show that there is some hesitation in the use of 100% recycled asphalt due to the unknown properties of the asphalt, past performance issues dealing with asphalt containing less than 100% RAP, and the unknown life expectancy of the 100% recycled asphalt. Also it was determined that 100% recycled asphalt would have to be less expensive than current asphalt on the market for it to be attractive.
INTRODUCTION
Asphalt is the world's most recycled product. Each year America uses nearly 95 million metric tons of recycled asphalt in its roadways (NAPA 2013) . The current conventional asphalt product uses approximately 35% recycled asphalt in its mix design (Hassan 2011) . The other part of the conventional asphalt mix is made up of virgin material or material straight from the earth. Most of America's roads are built with asphalt pavement and the need to keep these roads in driving condition is ever increasing. This increase in the need for new and improved sustainable road surfaces has led to the development of "Green" asphalt mix designs (Rock Product 2007) . The technology for 100% recycled asphalt exists (NAPA 2013) ; it is asphalt that is taken from existing roads and treated with chemicals to make a new asphalt product. This new product has not been tested like many of the existing products on the market. Thus, the construction industry is unsure how state DOT's, municipalities, and private business will view this product. The goal of this study is to provide a better idea on how these entities will view this new asphalt product. The objectives of this study were to obtain city, town, county, and state government officials' opinions on the use of 100% RAP and to find out how respondents felt about the use of RAP in their current asphalt roads.
METHODOLOGY

Research Design
In order to achieve the objectives of this research a survey instrument was developed to see how purchasers of asphalt would view the 100% recycled asphalt product. The survey was broken down into two segments. The first segment (questions 1-15) dealt with general information and which type of asphalt each respondent currently used on their projects; these questions were multiple-choice, single response. The next segment (questions 16-30) posed questions of respondents to determine the importance of using recycled asphalt in their district and what type of problems or benefits they saw to using 100% recycled asphalt; these questions were Likert scale. The survey questions were developed based on findings from an exhaustive literature search, telephone interviews with practitioners, researchers experience with RAP, and pilot testing results.
Questions 1-5 asked about demographics to determine the size of the respondent's area, the budget, and population. Questions 6-7 determine what level of recycled asphalt is used in their mix designs. Questions 8-11 addressed the lifespan that the respondents expect out of certain types of mix designs on certain types of road. Questions 12-15 dealt with the reasons respondents used or choose not to use recycled asphalt and the barriers to using recycled asphalt.
Questions 16, 17, and 20 ask about the use of RAP on different types of roads. Question 18 asked respondents if they are looking to use 100% recycled asphalt. Questions 19, 24, and 27 asked whether the respondents were concerned with life expectancy and durability of 100% recycled asphalt. Question 21 helps to determine if respondents feel there is an ample supply of RAP in their area. Questions 22-23 deal with the level of RAP that the respondent is comfortable using and exploring in their mix designs. Question 25 asked whether or not the respondents feel that 100% recycled asphalt needs to have the same characteristics as the asphalt product currently in use. Question 26 dealt with the cost of 100% recycled asphalt and whether it needs to be less expensive than the asphalt currently used in order for the respondent to consider its use. Finally, questions 28-30 dealt with how receptive the respondent's and their communities are to the possible use of 100% recycled asphalt.
Sampling Frame
The sampling frame consisted of professionals from state, municipalities, and county transportation departments. These professionals are pavement managers and maintenance engineers or design engineers responsible for selecting, designing, or constructing the agency's asphalt pavement maintenance, resurfacing, rehabilitation, and reconstruction alternatives. These professionals ultimately decide on what type of road construction material is best suited for their district. The distribution of the recipients of the survey was spread across the country. In order to get a representative sample of the industry it was necessary to send out the survey to 250 professionals. At least five from each state, of which, at least one was from a city, one from a state agency, and one from a county agency.
Statistical Analysis
Two types of statistical test were performed. For questions 6-15, multiplechoice-single response, a Chi-Square Test was performed since the data is nominal. For questions 16-30, Likert scale, a t-test was performed since the data is interval (Cooper and Schindler 2008) .
RESULTS AND FINDINGS
Results
Out of the 250 surveys sent out, 49 responses were received, giving a response rate of 19.6%. Questions 1 to 5 were demographic type questions. Question 1 asked what type of agency the respondent was employed by. The results for the 49 responses were: 40.8% by a city, 30.6% by a county, 24.5% by a state DOT, and 4.1% by a town. Question 2 asked the population size of the district the respondent was in charge of maintaining. The results for the 49 responses were: 30.6% less than 50,000; 20.4% 900,000 and above; 14.3% 50,000 to 100,000; 12.2% 100,001-300,000; 12.2% 300,001 to 600,000; and 10.2% 600,001 to 900,000. Question 3 asked for the state that the respondent's district is located in. The results for 47 responses were: 5 in FL; 4 each in AK, IA, and MD; 3 in MI; 2 in for CT, ME, MN, NH, NM, and NV; and 1 each in AL, AR, CA, CO, GA, HI, IL, IN, KS, KY, MA, MO, MT, NY, and OH. Question 4 asked for the approximate percentage of roads covered with asphalt in the respondent's district. The results for the 49 responses were: 77.6% said 81% to 100%, 10.2% said 61% to 80%, 6.1% said 21% to 40%, 4.1% said 41% to 60%, and 2% said 1% to 20%. Question 5 asked for the respondent's yearly budget for road resurfacing construction projects. The results for 48 responses were: 50% said $1 Million to $25 Million, 25% said under $1 Million, 14.6% said $101 Million and above, 8.3% said $26 Million to $50 Million, and 2.1% said $51 Million to $100 Million.
Questions 6 through 15 were multiple-choice, single response questions inquiring about asphalt type used, expected life span of roads, reasons for using or not using RAP, and barriers to using RAP. For each of these questions a Chi Square test was performed to test for significant differences between the observed (O i ) distribution of data among the categories and the expected (E i ) distribution based on the null hypothesis. The null hypothesis for each question was H o : O i = E i and the alternate hypothesis for each question was H A : O i ≠ E i . The null hypothesis for each question except question 13 was rejected. The results are shown in Table 1 . A Likert scale was used for questions 16 through 30. The participants were asked to state their level of agreement with each statement. With 1=strongly disagree, 2= Disagree, 3= Niether Agree nor Disagree, 4=Agree, and 5= strongly agree. For each question a two-tailed t-test was used to determine the statistical significance between the sample distribution mean and the population mean. The null hypothesis for each question was Ho: There is no difference and the alternate hypothesis for each question was H A : there is a difference. When the t-test was performed for these questions all but two failed to reject the null hypothesis. The null hypothesis for these fifteen questions was that the respondents would neither agree nor disagree with the question; a value of 3 was used for the null hypothesis. The two questions that failed to reject the null hypothesis were questions 19 and 23. The means for questions 16 through 30 are shown in Table 2 . material, would be something we would consider using. 24) An asphalt product that contains 100% RAP concerns us because of its unknown life expectancy 25) We would be interested in an asphalt product containing 100% RAP that had the same or better characteristics than the asphalt we are currently using. 26) Asphalt products containing 100% RAP would have to be less costly than we are currently using for us to consider its use. 27) Asphalt products that contain RAP concern us in terms of product durability. 28) The use of an asphalt product has 100% RAP would be something our community would support. 29) We would be interested in using old asphalt road material for new asphalt road. 30) Our district is always looking for newly developed recycled asphalt products that would be cost effective. 
Findings
The findings of this research were as follows. The results of the background/demographic questions showed that the 49 respondents were from 26 different states with 41% employed by a city agency; 31% of them maintained a district with a population less than 50,000; 78% of them have 81% to 100% of their district roads covered with asphalt; and 50% of them have a yearly budget for road resurfacing construction projects of $1Million to $25 Million.
The results of the multiple-choice, single response question showed that 73.5% of the respondents use Hot Mix Asphalt with 30% or less RAP to surface their roads. 30% or less RAP is used in 46% of the respondents' Warm Mix design. The expected life span for new or reconstructed heavily traveled roads using non-RAP is 16 years or more for 40% of the respondents. The expected life span for new or reconstructed medium to lightly traveled roads using non-RAP is 16 years or more for 65% of the respondents. The expected life span for resurfacing of heavily traveled roads using non-RAP is 6 to 9 years for 28% of the respondents. The expected life span for resurfacing of lightly traveled roads using non-RAP is 16 years or more for 43.5% of the respondents. The main reason for using RAP is less use of natural resources for 33% of the respondents. The second biggest barrier to using RAP is limited amount of RAP for 19% of the respondents. The biggest barrier to using 100% recycled hot or warm mix asphalt is no experience in using 100% RAP for 44% of the respondents.
The results of the Likert scale questions showed that respondents are in agreement with the following: using RAP on heavy truck traffic roads, residential roads with light truck or car traffic, life expectancy of RAP is a concern, asphalt products that contain 30% or less RAP are used most often on new and resurfaced roads. Respondents would consider using asphalt product that contains 30% or higher RAP and those containing 100% RAP with no virgin aggregate material. Respondents would not use asphalt products that contains 100% RAP because of its unknown life expectancy. Respondents would be interested in an asphalt product containing 100% RAP that had the same or better characteristics than the asphalt they are currently using. Asphalt products containing 100% RAP would have to be less costly than what is currently used for respondents to consider its use. Asphalt products that contain RAP concern respondents in terms of product durability. The use of an asphalt product that has 100% RAP would be something the respondent's community would support. Respondents are interested in using old asphalt road material for new asphalt road. The respondents' district is always looking for newly developed recycled asphalt products that would be cost effective.
CONCLUSIONS AND RECOMMENDATIONS
The respondents are interested in an asphalt mix design with higher RAP content if the 100% RAP asphalt has the same characteristics as the traditional mix designs. Over 70% of the respondents were concerned with the life expectancy of the 100% RAP mix. Some respondents were concerned with the unknown life expectancy of the 100% RAP mix. The respondents felt that the 100% RAP needed to be less costly than the traditional mix in order for them to consider its use. Over 60% of the respondents felt that the price needed to be less than current cost for them to consider its use. Overall the reception for 100% recycled asphalt is there but there are some unanswered questions regarding the quality of the product.
Recommendations
Based on this research, many feel that the quality will not be there with the 100% recycled asphalt. It is recommended that there needs to be more testing on 100% recycled asphalt. This testing need to include how long the product will last compared with other traditional mix designs.
Limitations of Research
There were four limitations associated with this research. The first limitation was the lack of a database for ideal respondents; that is, people who deal with the design and purchasing of road construction and maintenance projects, the ones who have the ability to make the decisions on what type of asphalt would be used in new construction and maintenance projects. The major problem was trying to find a list of all these type of individuals. This type of list was not available so it limited the number and variety of individuals that were surveyed. The second limitation was the lack of previous research on the subject. There is research pertaining to the technical aspects of recycled asphalt but none on the perception of recycled asphalt. The lack of research proved to be problematic in the statistical analysis of the survey. The third limiting factor was time; the study only took place over a four month period. The final limitation was that 100% recycled asphalt is a new product and the lack of knowledge made it difficult for the respondents to state their view since they had nothing to base their opinion on.
